Objective: This study aimed to investigate reconstruction methods according to nasal subunits in patients who were surgically treated with diagnosis of non-melanoma skin cancer of the nose.
Introduction
Although basal cell carcinoma (BCC) is the most common skin cancer, squamous cell carcinoma (SCC), basosquamous carcinoma, and malignant melanoma are other frequent types (1) . The course of malignant melanoma is more aggressive thandivided into two types: 1) melanoma and 2) nonmelanoma skin cancer (NMSC). BCC, SCC, basosquamous carcinoma, and other rare subtypes such as Merkel cell carcinoma, cutaneous lymphoma, and Kaposi sarcoma are included under NMSC (2) .
Basal cell carcinoma includes nodular, superficial, infiltrative and micronodular subtypes (2) . Superficial and nodular BCCs have low rates of recurrence, while infiltrative and micronodular subtypes are more frequently associated with recurrence (1) . Nodular BCC is most frequently seen (3).
The face is divided into well-defined subunits. The nose, cheek, ear, forehead, periocular region, temporal region, and mental region are the facial subunits. The nose is the unit where head and neck NMSCs are most frequently seen. The reason for this is that, this part of the face is more intensely exposed to the sun. According to the National Comprehensive Cancer Network (NCCN), recurrence rates of skin cancers seen in the nose and periocular and periauricular regions are higher compared with M area such as cheeks, forehead scalp neck and L area such as trunk, extremities (4) .
Sunlight has the most powerful effect on the development of NMSC. Chronic exposure to sunlight increases the risk of skin cancer to a great extent. Therefore, the incidence of skin cancer increases in individuals working outdoors for long hours and in individuals who work outdoors professionally (such as farmers). In addition, the longer the duration of sun exposure, the higher the incidence of the disease (risk increase, 1.47-fold in >45 years BCC and 3.5-fold SCC) (5, 6) .
Primary treatment for NMSC is surgery; however, some effective nonsurgical methods also exist (7) (8) (9) (10) . The primary aim of surgery is adequate resection of the tumor, while the secondary aim is reconstruction of the defect (11) . The repair of defects varies according to the time when repair is performed, the region and size of the defect, and the characteristics of the surrounding skin. The best esthetic and functional results are obtained in the repair of defects included in the same subunit. Further, fitting of the incision and junction lines to the tension lines of the skin provides successful esthetic results (12) . While local flaps can be used for repairing defects with larger sizes, skin grafts, particularly in patients with advanced age, and primary closure for repairing small defects can also be used. Free flaps can be used for repairing very big defects (13) . Repairing nasal skin defects is even more difficult as it is the most attractive subunit and its functional importance is greater than that of other facial subunits. Primary repair can also be used in the skin of the nose for small defects, while leaving the area for secondary healing or using skin grafts are other options. Local flaps can also be used for repairing large defects or defects including more than one nasal subunit. Some of these flaps are nasolabial flaps, paramedian forehead flaps, bilobed flaps, and glabellar flaps (13) .
Several methods have been reported for treating NMSC and repairing defects. This study aimed to evaluate some of these methods used for repairing nasal skin defects and the efficacy of different methods and share our results of the management of nonmelanoma skin cancer of the nose.
Methods
This study was conducted between April 2004 and December 2010; 180 patients who were surgically treated with diagnoses of skin BCC, SCC, cancer of skin appendages, and precancerous lesions and 194 lesions were included. Eight patients who were nonsurgically treated were excluded. The study was approved by the Ethics Committee of the university. Demographic characteristics, histopathological examination results, surgical methods applied, and tumor and defect localizations were retrospectively evaluated and noted. Simultaneous tumors in different nasal subunits were detected in four of the 180 patients and were treated in the same session. New tumors were detected in different nasal subunits during the follow-up in six patients, and they were treated. Recurrence was found in five (2.8%) patients, and re-intervention was performed in four of them. One patient with recurrence underwent three distinct surgical excisions due to the detection of recurrence, and two distinct reconstruction methods were performed in three patients in two sessions. One-hundred ninety-four lesions were detected in the 180 patients, and surgical interventions and reconstruction methods were performed. Tumors were detected in different facial subunits in 18 (10%) of the 180 patients, and they were treated in the same session. Local anesthesia and general anesthesia were used to excise 165 (85.1%) and 29 (14.9%) lesions, respectively. All patients were photographed by the same professional medical photographer prior to and after surgery. No informed consent was obtained from the patients as this was a retrospective study; however, all patients signed informed consents for the use of photographs in medical publications and the literature prior to surgery.
Reconstruction was planned in all patients prior to surgery; drawings were done on the patients, and these were photographed using a ruler. Local anesthesia, including 1% lidocaine and 1:100.000 epinephrine for vasoconstriction and hydrodissection, was used in the planned region prior to surgical field sterilization. Following surgical field sterilization, excision and the repair method that was previously planned were performed. BCC and SCC were excised by the classic excision method with 3-5 mm and 8-10 mm margins, respectively. Reconstruction was delayed for a month in patients with a large defect to reduce the size of the defect and in patients who did not wish to undergo immediate repair. The planned reconstruction method was performed after the defect decreased in size. In some patients, the defect was left for secondary repair. Sutures were removed in 7 or 10 days depending on the tension of the wound in patients undergoing repair.
The types of repair performed were divided into seven main groups: secondary healing, primary closure, skin graft, local flap, auricular composite graft, subtotal reconstruction, and prosthesis application.
Follow-up visits were performed every 3, 6, and 12 months in the first year, every six months in the second year, and every 12 months in the third to fifth years. During each visit, photographs of the patients were taken in addition to performing their general examination.
Results
Among the 180 patients, 110 (61.1%) were males and 70 (38.9%) were females. Their mean age was 63.8 (range, 29-88) years. The mean follow-up period was 39.8 (range, 32-81) months. Totally, 163 lesions (84%) were diagnosed to be BCC, 19 to be SCC (9.8%), seven (3.6%) to be basosquamous carcinoma, three (1.6%) to be actinic keratosis, and two (0.1%) to be keratoacanthoma. Among the 194 lesions that were surgically treated, surgical margins were found to be positive in 12 (6.2%) and one of those recurred during the follow-up. Localization of the lesions was to the right half of the nose in 79 (40.7%) lesions and to the left half of the nose in 64 (33%) lesions, and 51 (26.3%) lesions were located at the midline. Histopathologic diagnosis of tumors among nasal subunits is summarized in Table 1 .
Reconstruction was performed using a local flap, primary suture, skin graft, and auricular composite graft in 133, 16, 38, and two defects, respectively. Four defects were left for secondary healing. Prosthesis was applied in one patient as the defect involved all nasal subunits. A paramedian forehead flap was used in 19 defects ( Figure 1 ). Tumors with cartilage destruction were present in all patients who had a paramedian forehead flap. The nasal roof was reconstructed using cartilage grafts during the reconstruction of defects following the resection of the lesions. In addition, cartilage grafts were used as the supportive tissue under the flap in nine lesions in which limited cartilage destruction with a small size was present in the nasal tip and ala nasi. Twenty-four cartilage grafts were taken from the concha auriculae; the septal cartilage was used as the supportive structure in three patients, and the costal cartilage was used due to the width of the defect in one patient. Flap pedicle was cut under local anesthesia in the fifth postoperative week in patients who received a paramedian forehead flap. Necrosis developed at the distal part of the flap in one patient who received a forehead flap, and it was resolved by debridement and wound care with frequent dressing changes. Other flaps used are listed according to the nasal subunits in Table 2 .
Skin grafts were used in four patients. In these patients, sutures were used to approximate wound edges, and the graft was applied after two weeks. During this period, the wound was filled with granulation tissue (Figure 2 ).
Bilobed flaps were used in defects smaller than two cm. Although glabellar advancement flaps that were used in 16 patients necessitated dissection in a larger area, they left lesser scar tissue during the postoperative period because the incisions were suitable with the esthetic subunits and relaxed skin tension lines in repair using this type of flap. Malar advancement flaps were used in the reconstruction of nine defects with diameters of up to two cm in the sidewall and three defects in ala nasi extending to the sidewalls. Patients with these defects were mostly elderly and had high skin elasticity. Further, island flaps were used in the reconstruction of five defects with a diameter of less than two cm in the sidewalls. An anchor flap was used in the repair of a defect with a diameter of 1.5 cm at the nasal tip.
Primary repair was used in four of 50 lesions in the nasal sidewall and in 12 of 44 lesions in the nasal dorsum. None of these defects were larger than 1 cm.
Reconstruction methods according to the regions are summarized in Figure 3 .
Discussion
Skin cancers are the most common cancers and are most frequently localized to the head and neck region (14) . Recently, their incidence has been gradually increasing (15) . Sunlight is the most effective and recognized cause (16) . Therefore skin cancers are very frequently seen in individuals working in conditions with increased sun exposure (16) . Skin cancer is most frequent among farmers (17) . Its incidence increases with age (5, 6) . In a study conducted by Cakir et al. (18) 4% and 8% of people older than 40 and 70 years, respectively, were diagnosed with skin cancer. The findings of that study such as a mean age of 63.8 years and 69 patients being farmers support literature data. However, actinic keratosis was seen in a 29-year-old patient. The course is known to be more aggressive, and they tend to be multiple in patients who are younger than 40 and the recurrence rate increases in skin cancers among this population (18) . In addition, familial ten- BCC: basal cell carcinoma; SCC: squamous cell carcinoma; Other: actinic keratosis and keratoacanthoma dency to skin cancer is more prevalent, particularly in BCC (19, 20) . In our study actinic cheilitis was found in one patient at the age of 29. Although BCC was not found in this patient, actinic keratosis carries a risk of skin cancer in the future. Other than the above-mentioned data, 61.1% of the patients included in the present were males. Buettner and Raasch (21) and, Leiter and Garbe (22) found that life-long risk of BCC was 33-39% in men and 23-28% in women, while the corresponding values for lifelong risk of SCC were 9-14% and 4-9% in men. The values found in this study support those found in previous studies (21, 22) .
The most commonly seen NMSC is BCC (80%), which is followed by SCC (10%) (22) . BCC is most frequently seen in the skin of the head and neck (24) . The values of BCC and SCC were 82.7% and 9.9%, respectively, in our study and this finding was similar with findings in the literature.
As the nose is one of the most remarkable facial structures, nasal deformities and scars are rarely accepted by individuals. Therefore, the repair of defects following surgical excision is particularly important in the nasal region. The first point to be considered in the treatment of cancer is to completely excise the lesion and not to limit the excision of the lesion considering the repair method because the primary goal is to completely excise the tumor and not to close the defect (11). Prior to surgery, various methods should be considered to repair defects. Following this priority, a region the repair of defects in the face is comprehensible. In this study, most defects were repaired using flaps and this might be due to similar concerns. Further, as our clinic is a tertiary referral clinic, the time of presentation of the patients might be delayed and this may also increase the size of the lesion and thus the defect. Local flaps were used in wide defects as primary repair and skin grafts cannot be used frequently in these defects.
New skin cancers were found in different nasal subunits during follow-up in 6 (3.3%) of the 180 patients. Recurrence of the primary tumor was noticed in five patients (2.8%) during follow-up.
A new tumor of the nasal skin was seen in approximately 5.8% of all patients. The risk of development of a second lesion in 2-5 years following the development of a first lesion has increased to up to 50% in the literature (25) . In addition, Rowe et al. (26) reported recurrence rates to be 3-5% in small lesions and 9-10% in large lesions. The recurrence rates seen in this study resemble those rates in the study of Rowe et al.; however, most lesions seen in the patients included in this study were large. Thus, it can be considered that the recurrence rate in the present study is low. Further, a positive surgical margin was found in 12 patients, and recurrence was seen in only one of those patients. Pascal et al. (27) reported recurrence rates according to surgical margins by microscopic magnification. They reported a 33% recurrence in patients with a positive surgical margin. In addition, in another study, the recurrence rate increased up to 26% in patients with positive surgical margins (28) . Further, Stratigos et al. (29) reported that in cutaneous SCC, the minimal surgical excision margins should be five-mm, even in low-risk tumors. In our routine practice and in this study, we used a five-mm surgical margin for BCC and 10 mm surgical margin for SCC. However, in the NCCN guidelines, a 10 mm surgical margin was recommended in high-risk regions such as nasal skin (4). Thus, the surgical margin was adequate for SCC; however, it seemed that the five mm margin was not sufficient for the skin of the nose. Therefore, margin positivity might be due to an inadequate surgical margin. Recurrence in only one patient among those with positive surgical margins might be due to the small number of patients with a positive surgical margin or it might be due to the fact that the lesion was away from the microscopic surgical margin at the site that had been deemed to have a positive surgical margin as mentioned by Pascal (27) . Methods such as Mohs surgery or 3D histology, in which all margins can be evaluated, can be used in excisions to overcome all problems stated above (30).
The wound was left open for secondary healing following resection in four patients (2.2%); three lesions were in the ala nasi and one was in the columellar region. No complications were seen in any patients who were treated with secondary healing, which is recommended for only small defects as it may cause asymmetry during healing due to cicatrization. However, dressings should be frequently changed using pomades including antibiotics to prevent crust formation. Van Der Eerden et al. (31) reported a satisfactory result in 43% of defects left for secondary healing.
When treatment methods are analyzed, primary closure was used in 16 (8.9%) patients. Primary closure is a quite beneficial and simple method following resection of superficial and small tumors in all regions of the nose. An important point in this technique is the necessity of designing incisions that are suit- able with loosened skin tension lines. Further, tissues around the wound should be freed; thus, the tension in the suture line is decreased. It is frequently used in small defects in the dorsum and sidewall, although it is not recommended in large defects and in defects in the nasal tip and ala nasi as it may cause asymmetry (12, 13) . Lesions were located in the nasal dorsum and sidewall in all 16 patients for whom we performed primary closure.
In the present study, 38 nasolabial flaps, 31 bilobed flaps, 19 paramedian forehead flaps, 16 glabellar advancement flaps, 12 malar advancement flaps, eight V-Y advancement flaps, five island flaps, and one anchor flap in a patient with a nasal tip lesion were used.
Nasolabial flaps are suitable for use in the repair of defects up to 2 cm in diameter in the ala nasi, although they are inconvenient to use in the nasal tip and upper part of the nose (32) . Nasolabial flaps were used in 34, one, and three lesions in the ala nasi, sidewall, and columella, respectively, in the present study.
Bilobed flaps make use of the laxity of tissues in two planes perpendicular to each other; thus, to take advantage of the excess tissue from the lateral nose extending to the cheek, they have been used with considerable success for repairing defects of the nasal wing. This flap, which was first defined by Esser (33) , was developed by various authors, and its final form was developed by Burget and Meninck (34) . We used bilobed flaps in the reconstruction of lesions of 31 patients. Bilobed flap reconstruction was performed following tumor resection most frequently in nasal tip defects not greater than two cm in diameter (n=13), followed by defects in the ala nasi (n=7), nasal sidewall (n=6), and dorsum (n=5).
Although it requires dissection of a larger area, glabellar advancement flaps that leave a lesser scar in the postoperative period as the incisions are compatible with the margins of esthetic units and relaxed skin tension lines were found to be used in 16 patients in this present study. We found that it was particularly used in defects with a diameter that might be greater than two cm located in the dorsum. Among those patients, the lesion was in the dorsum in 12, sidewall in one, nasal tip in two, and ala nasi in one.
V-Y advancement flaps were used in eight patients with a lesion in the nasal sidewall. V-Y advancement flaps move into the defect with minimal tension; thus, it does not cause a dog-ear deformity. Its postoperative results are considerable good as the defect is covered with skin that is closest to the defect (35) .
The most practical flap is the paramedian forehead flap for subtotal and total nasal reconstruction in aggressive tumors that might involve several nasal units at the same time and that might cause large cartilaginous destruction (36) .
Paramedian forehead flaps with their high rate of acceptance due to their rich vascularity and as they provide large tissue support were used in 19 patients with defects in the ala nasi in five, dorsum in six, and nasal tip and sidewall in four each. The lesion involved several subunits in all patients and caused cartilage destruction. The nasal skeletal structure was reformed by cartilage grafts, and no total flap necrosis was found in any patient. This, in turn, demonstrates that the vascular support of paramedian forehead flap is reliable and might be safely used even during total nasal reconstruction.
Conclusion
Nasal subunits have distinct characteristics; thus, the optimal reconstruction method should be preferred for each subunit. The objective of the reconstruction is not only closing the defect. Closing the defect appropriately with the optimal flap and in proper with the aesthetic subunits is the most important point in reconstruction of the nose.
Ethics Committee Approval: Ethics committee approval was received for this study from the ethics committee of Ege University.
Informed Consent: Informed consent was not received due to the retrospective nature of the study. Finansal Destek: Yazarlar bu çalışma için finansal destek almadıklarını beyan etmişlerdir.
